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I  INTRODUCTION 
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This  report  presents  date  obtained  from  a  flight  loads  survey 
perforaed  on  four  D.S.  Marine  Corps  CH-53A  helicopters  by  personnel 
of  the  Naval  Air  Development.  Center,  Aero  Structures  Department, 
Warminster,  Fa.  This  work  was  perforaed  under  the  sponsorship  of  the 
Naval  Air  Systems  Command,  AIRTASK  No.  F00-422-201,  entitled 
Helicopter  Flight  Loads /Dynamic s."  The  purpose  of  this  survey  was  to 
determine  whether  design  limits,  as  outlined  in  references  (1)  and  (2), 
were  being  exceeded  under  actual  operating  conditions.  The  survey 
obtained  a  total  of  133.40  hours  of  valid  flight  data,  including  69.95 
hours  of  combat  time,  during  the  period  May  1968  to  May  1969. 

The  CH-53A  helicopter  is  a  single  main  rotor,  two  engine, 
assault  transport  designed  for  both  land  and  shipboard  operation. 

It  also  has  the  capability  of  landing  on  water  in  an  emergency.  The 
primary  mission  of  this  aircraft  is  transporting  cargo  and  equipment 
with  a  secondary  mission  of  transporting  troops.  A  photo  and  outline 
drawing  of  the  CH-53A  are  shown  in  Figure  1.  Basic  physical  character¬ 
istics  are  tabulated  in  Table  I. 
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The  oscillographic,  recording  systems  were  installed  in  the  four 
aircraft,  one  at  D.S.  Marine  Base,  Quantico,  Va.  and  three  at  U.S. 

Marine  Corps  Air  Facility,  Santa  Ana,  California.  The  install ations 
were  made  by  instrumentation  personnel  of  the  Aero  Structures  Depart¬ 
ment  (ASD).  The  locations  of  the  flight  recorder  and  the  accelerometer 
within  the  aircraft  are  shown  in  Figure  1.  During  the  survey  Marine 
Corps  Squadron  personnel  attended  the  installations,  changing  recording 
magazines,  sending  the  magazines  containing  data  back  to  ASD  along  with 
pilot  report  sheets  containing  pertinent  information  for  the  satisfactory 
reduction  of  the  recorded  data  and  making  minor  repairs  and  adjustments 
as  required.  Parameters  recorded  were  airspeed,  altitude,  outoide  air 
temperature,  normal  acceleration,  rotary  wing  RPM,  cruise  guide  indica¬ 
tion,  #1  engine  torque  and  la.  ding  and  take-cff  indication. 

SUIMARY  OF  RESULTS 

The  CH-53A  helicopters  surveyed  operated  10X  of  the  recorded 
time  above  150  kts  and  2%  above  160  kts.  The  design  level  maximum 
flight  speed  at  basic  design  gross  weight  for  this  aircraft  is  170  kts. 

The  helicopters  were  found  to  operate  at  rotor  speeds  in  excess 
of  10CZ  rated  RPM  about  901  of  the  total  recorded  time.  This  was  the 
only  measured  parameter  that  was  found  to  exceed  seriously  the  design 
limitations. 
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Three-quarters  of  the  recorded  time,  the  helicopters  surveyed 
operated  at  gross  weights  between  33,000  lbs,  and  35,000  lbs.  Basic 
design  gross  weight  for  this  aircraft  is  33,500  lbs. 
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It  was  found  that  the  helicopters  spent  two-thirds  of  their 
recorded  tlae  with  cruise  guide  indication  below  101.  The  fatigue 
life  of  rotary  wing  components  is  seriously  reduced  by  operating  above 
701  cruise  guide;  it  was  found  that  701  cruise  guide  was  momentarily 
exceeded  only  six  times  in  over  100  hrs.  (An  explanation  of  cruise 
guide  is  given  in  the  Discussion  of  Data.) 

The  helicopters  surveyed  never  exceeded  a  normal  load  factor  of 
1,8  on  landing.  The  design  normal  load  factor  for  a  level  landing/ 
maximum  vertical  reaction  (the  most  severe  condition)  is  greater  than  2. 

The  observed  normal  load  factors  on  mtneuvers  ranged  between  0 
and  2.5  for  the  helicopters  surveyed.  The  design  normal  load  factor 
range  for  this  aircraft  is  -0.5  to  3.0. 

CONCLUSIONS 

Since  only  a  limited  amount  of  deta  (133  flight  hours)  was 
generated  during  this  study,  the  following  conclusions  should  be 
regarded  a a  tentative  rather  than  definitive. 

1.  The  CH-53A  helicopters  operated  about  901  of  the  time  in 
excess  of  1J0Z  normal  rat“d  rotor  speed.  This  was  the  only  design 
limit  that  was  found  to  be  exceeded  by  the  helicopters  upon  which  this 
study  was  performed. 

2.  Because  cruise  guide  readings  in  excess  of  70X  were  in¬ 
frequently  found,  blade  stall,  and  the  high  rotor  component  fatigue 
loadings  that  accompany  it,  should  not  be  expected  to  be  a  problem 
ou  the  CB-53  helicopter. 

RECOMMENDATIONS 

1.  A  temperature  probe  having  a  response  time  comparable  to 
that  of  the  altitude  (i.e.  pressure)  transducer  should  always  be  used 
in  helicopter  flight  load  studies  in  order  that  density  altitude  may 
be  calculated. 
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DATA  RECORDING  SYSTEM 


This  special  NADC  recording  system  that  was  used  to  monitor 
CH-53A  flight  loads  provided  time  histories  of  airspeed,  altitude, 
normal  acceleration,  rotor  RPM,  outside  air  temperature,  #1  engine 
torque,  cruise  guide  and  a  take-off/ landing  indication.  The  recording 
system  consisted  of  a  modified  Century  409  oscillograph,  NADC  bridge- 
balance  unit,  pressure  and  acceleration  transducers,  temperature  probe, 
Anadex  frequency  converter  to  measure  main  rotor  RFM,  and  associated 
components.  The  system  weighed  approximately  20  pounds.  A  photograph 
of  the  recorder  system  is  shown  in  Figure  2. 

The  electrical  signals  for  measurement  of  rotor  speed,  engine 
torque,  and  cxuise  guide  were  taken  directly  from  the  cockpit  instru¬ 
mentation.  Airspeed  and  altitude  were  measured  by  pressure  transducers 
connected  directly  to  the  pitot-static  system.  Outside  air  temperature 
was  determined  by  installing  a  special  air  temperature  probe.  The 
signal  for  the  take-off/ landing  event  was  provided  by  a  switch  on  the 
landing  gear.  Vertical  acceleration  was  measured  by  an  accelerometer 
installed  on  the  airframe  at  fuselage  station  335,  48  inches  to  the 
right  of  the  helicopter  centerline,  and  67  inches  above  the  deck.  The 
accelerometer  installation  is  shewn  in  Figure  3. 

The  recorder  was  energized  when  the  helicopter  parking  brake  was 
released.  Airborne  time  was  determined  by  the  t ake - of £ / landing  indica¬ 
tion.  Time  histories  were  recorded  on  oscillograph  paper  3-5/8"  in 
width  and  150  feet  in  ler-Va,  Pi\ner  transport  speed  for  this  program 
was  established  at  0  itch^  per  minute  to  obtain  the  best  record 
legibility  and  still  receive  an  average  of  five  flight  hours  of  in¬ 
formation  per  'aagaz^ne.  A  portion  of  one  of  the  oscillograph  records 
shewing  the  traces  that  were  recorded  in  flight  is  shown  in  Figure  4. 


DATA  PROCESSING 

All  flight  records  (oscillograms)  received  at  NADC  were 
processed  and  edited  for  reading.  The  editing  procedure  included 
entering  directly  on  each  flight  record  such  pertinent  information 
as  gross  weight,  mission  description,  duration,  etc.  This  information 
was  taken  from  the  Pilot  Flight  Rsport  Form,  which  is  shewn  in  Figure  5. 
Aircraft  weight  changes  were  estimated  to  the  nearest  500  lbs.  by  con¬ 
sidering  fuel  consumption  and  on/off-loading  of  cargo  and  passengers. 
Thus  the  existing  aircraft  gross  weight  was  marked  at  periodic  intervals 
on  the  flight  records. 

The  data  reading  was  performed  on  semi-automatic  data-reduction 
equipment.  Two  methods  were  used  to  read  the  flight  data.  In  the  first 
method,  all  parameters  on  the  flight  record  were  read  simultaneously  at 
intervals  of  one  minute  as  indicated  by  the  timing  trace  on  the  record. 
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It  vu  thought  that  the  one  minute  interval  via  optimum  to  yield  maximum 
information  at  a  minimum  reading  coat.  In  the  second  method,  all  para¬ 
meter*  were  rtad  simultaneously  vhenevur  any  one  of  three  selected 
parsu2eters  exceeded  a  specified  threshold  value.  These  three  parameters 
and  their  threshold  values  were: 

A.  Normal  Load  Factor  -  read  whenever  it  ia  greater  than 
1.2  or  less  than  -0.S. 

B.  Engine  Torque  -  read  whenever  it  is  greater  than  1002 

C.  Cruise  Guide  -  read  whenever  it  is  greater  than  30X 

In  addition,  twc  other  criteria  must  have  been  satisfied  before  a  reading 
vaa  made: 

A.  The  controlling  parameter  (either  load  factor,  engine  torque, 
or  cruise  guide)  must  increase  an  smount  equal  to  or  greater 
than  one- half  of  the  amount  by  which  it  previously  decreased. 

B.  The  controlling  parameter  must  decrease  an  amount  equal  to  or 
greater  than  one-half  that  by  which  it  previously  Increased. 

Note  that  all  parameters  on  the  flight  record  were  read  whenever  one  of 
the  three  selected  parameters  satisfied  the  above  threshold  values  and 
criteria.  This  was  don*  to  detect,  if  possible,  an  interrelationship 
between  the  various  parameters.  When  the  readings  vere  made,  related 
historical  information  necessary  for  classification  was  also  punched 
upon  the  same  computer  card  to  facilitate  later  sorting,  computing, 
and  processing  for  the  information  desired. 


DISCUSSION  OF  DATA 

The  data  obtained  from  the  flight  survey  of  the  CH-53A  helicopter 
is  presented  in  the  form  of  histograms  of  the  various  parameters  and 
conditions,  cumulative  frequency  curves,  and  tables.  In  analyzing  these 
data,  it  should  be  borne  in  mind  that  only  130  hours  were  recorded,  a 
small  sample.  These  data  should  be  used  only  as  a  guide  in  ds&ign. 
Definitive  conclusions  cannot  be  drawn  from  such  a  limited  sample. 

Figure  6  is  a  histogram  showing  the  percentage  of  flight  time 
spent  in  the  various  airspeed  ranges.  It  can  be  seen  that  about,  tvy- 
thirds  of  the  flight  time  is  spent  in  the  range  80-150  knots.  This  is 
the  normal  operating  range  for  the  CU-53A  helicopter.  Less  than  ten 
percent  of  the  total  flight  time  was  spent  above  150  knots,  and  less 
than  two  percent  above  160  knots.  The  design  maximum  level  flight  speed, 
given  in  References  1  and  2,  is  170  knots  at  basic  design  gross  weight. 
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Figure  7  show  percent  of  total  flight  tiae  vs.  pressure  altitude. 
It  shows  that  acre  than  fifty  percent  of  the  total  flight  tiae  occurred 
at  less  titan  2000  ft.  The  reason  for  this  is  that  aany  of  the  flights, 
in  both  coobat  and  training  aissiona,  were  of  such  short  duration  and 
distance  that  cruise  altitude  was  cot  reached.  It  is  aore  proper  to  use 
density  altitude  in  reporting  helicopter  data  rather  than  pressure  alti¬ 
tude.  However,  because  of  the  slow  response  of  the  teaperature  probe 
that  was  used,  it  was  found  in  analyzing  the  recorded  data  that  density 
altitude  (as  computed  from  the  observed  pressure  and  teaperature)  gave 
an  erroneous  picture  of  the  helicopter  operations. 

Figure  8  is  a  hlstogrsa  of  the  percentage  of  total  flight  tiae 
spent  at  various  ranges  of  air  teaperature.  It  shows  that  three-quarters 
of  the  flight  tiae  occurred  in  sir  temperatures  between  60*  and  80°  F. 
However,  this  should  not  be  regarded  as  typical  for  helicopter  operations 
in  EVN,  since  this  study  includes  training  missions  flown  in  the  conti¬ 
nental  United  States  in  a  lower  sir  teaperature  environment. 

The  term  "cruise  guide"  used  in  this  report  refers  to  an  electrical 
signal  that  is  a  direct  indication  of  the  degree  of  rotary  wing  blade 
stall.  Blade  stall  limits  the  high  speed  performance  of  a  helicopter 
and  causes  severe  structural  fatigue  daaage  to  the  rotary  wing  components. 
The  retreating  blade  (a  blade  aoving  away  froa  the  direction  of  flight) 
will  stall  because  the  blade  tip  travels  at  the  blade  tip  velocity 
less  the  forward  speed  of  the  helicopter.  As  the  velocity  of  the  re¬ 
treating  blade  decreases,  or  as  airspeed  increases,  the  blade  angle  of 
attack  oust  be  Increased  to  obtain  the  necessary  lift.  The  blade  will 
begin  to  stall  when  the  angle  of  attack  can  no  longer  be  increased  to 
offset  the  loss  of  rotor  speed.  Blade  stall  will  first  occur  at  the 
blade  tip  and  progress  toward  the  root  as  severity  increases.  Wht-u 
blade  stall  is  developed  over  a  large  length  of  the  blade,  violent 
torsional  vibrations  of  the  blade  will  occur  which  can  cause  severe 
structural  fatigue  daaage  to  the  rotary  wing  components  and  shorten 
the  helicopter  service  life.  (The  preceding  paragraph  is  a  condensation 
of  a  more  detailed  explanation  of  blade  stall  given  in  Part  1  of  Section 
III  of  Reference  3.) 

Figure  9  shows  the  percentage  of  total  flight  tiae  vs.  cruise 
guide  indication  (percent).  It  shows  that  two-thirds  of  the  total  flight 
time  was  spent  below  101  cruise  guide.  Cruise  guide  is  an  indication  of 
blade  stall  and  rotary  wing  component  fatigue  dasisge.  Normal  operation 
is  in  the  range  0  to  30  percent,  as  specified  in  Reference  3,  with 
transient  operation  permitted  into  the  30  to  70  percent  range.  Figure 
10,  prepared  froa  the  data  of  Appendix  A,  is  a  histogram  showing  the 
number  of  peaks  that  occurred  at  various  ranges  of  cruise  guide  indica¬ 
tion.  Since  cruise  guide  is  &  parameter  that  undergoes  rapid  fluctua¬ 
tions  during  maneuvers,  this  figure  presents  the  data  on  high  cruise 
guide  indications  more  correctly  than  Figure  9.  Examination  of  these 
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figures  indicates  that  about  0.5Z  of  the  total  flight  time  was  spent 
in  cruise  guide  greater  than  30Z,  that  over  900  peak  counts  were 
recorded  during  this  tine,  and  that  only  6  of  these  900  peaks 
exceeded  70Z. 

Figure  11  is  a  histogram  of  the  percentage  of  total  flight  time 
spent  at  various  rot.»r  speeds,  expressed  as  a  percentage  of  design 
maximum  rotor  speed.  In  Reference  2,  design  maximum  rotor  speed,  with 
power  on,  is  giver,  as  185  rpm;  limit  rotor  speed,  power  on,  is  204  rpm, 
about  10Z  greatev.  This  figure  shows  that  these  CH-53A  helicopters 
were  operated  ft  rotor  speeds  in  excess  of  design  maximum  about  90Z 
of  its  total  flying  time,  and  in  excess  of  limit  about  1Z  of  the  time. 

The  data  also  were  grouped  in  1Z  rotor  speed  increments  and  a  second 
histogram  was  drawn.  Figure  12,  that  was  virtually  identical  in  shape 
to  Figure  11. 

Figure  13  sb  .vs  the  normal  acceleration  u-ron  landing  vs.  per¬ 
centage  of  landings.  This  figure  indicates  than  on  more  than  two-thirds 
of  the  landings  a  normal  acceleration  of  1.2g  vas  not  exceeded,  and  that 
1.8g  vas  never  exceeded.  A  normal  acceleration  of  more  than  2g  is 
specified  in  Reference  4  for  the  most  severe  condition,  level  landing 
with  maximum  vertical  reaction. 

Figure  14  shows  the  percentage  of  total  flight  time  spent  in 
various  flight  regimes. 

Figure  15  shows  the  percentage  of  the  total  number  of  flights 
vs.  flight  duration.  It  can  be  seen  from  this  figure  that  more  than 
two-thirds  of  the  flights  were  flights  of  less  than  an  hour  duration, 
and  more  than  90Z  were  flights  of  less  than,  an  hour-and-a-half. 

Figure  16  is  a  histogram  of  the  percentage  of  total  flight  time 
vs.  gross  weight.  It  Indicates  that  about  three-quarters  of  the  total 
flight  time  of  this  helicopter  takes  place  with  the  gross  weight  between 
33,000  lbs.  and  35,000  1 \z.  Basic  design  gross  weight  is  specified  as 
33,500  lbs.  in  References  1  and  2,  and  design  alternate  gross  weight  is 
specified  as  39,450  lbs.  in  Reference  2. 

Table  3  gives  a  summary  of  the  total  number  of  takeoffs  and  land¬ 
ings  recorded  and  the  elapsed  time  of  each  record.  It  can  be  seen  that 
some  records  show  one  more  takeoff  than  landing;  this  paradox  csn  be 
explained  by  the  feet  that  the  end  of  the  record  was  reached  before 
landing.  Note  that  whereas  the  CH-53A  helicopters  ave.aged  about  7 
takeoffs  and  landings  per  hour  of  elapsed  record  time,  the  variation 
between  records  vas  quite  large,  ranging  from  less  than  2  to  more  than 
26  takeoffs  and  landings  per  hour.  There  does  not  seem  to  be  a  large 
difference  in  the  number  of  takeoffs  and  landings  per  hour  between  the 
two  aircraft  that  were  operated  in  combat  and  the  two  that  were  operated 
only  in  the  United  States. 
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Figures  17  and  18  show  the  frequency  of  equalling  or  exceeding 
a  given  nomal  load  factor.  It  can  be  seen  that  the  CH-53A  helicopters 
did  not  undergo  high  no  nasi  accelerations,  2.5g  positive  to  Og  negative 
being  the  range  experienced.  Reference  2  specifies  a  naxiasm  positive 
acceleration  of  3g,  and  a  minimum  negative  acceleration  of  -0.5g. 
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TABLE  1 

PHYSICAL  CHARACTERISTICS  OF  THE  CH-53A  HELICOPTER 

Model  CH-53A 

Manufacturer  Sikorsky  Aircraft  (UAC) 

Power  (2)  T64-GE-6  engines  of  2,850  SUP  each 

Length  (max.,  rotary  wing  blade  extended)  88'  2" 

Width  (max.,  rotary  wing  blade  extended)  72'  2.7" 

Height  (Max.,  to  top  of  rotary  rudder,  blade  vertical)  24'  11" 

Basic  Weight  22,900  lbs. 

Gross  Weight  (max.)  42,000  lbs. 

Cruise  Speed  (8,000  lbs.  of  cargo,  sea  level,  standard)  150  Knots,  IAS. 


April  1969 
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TABLE  3 

CH-53  HELICOPTER 


SUMMARY  OF  TOTAL  NUMBER  OF  TAKEOFFS  AND  LANDINGS  VS.  TOTAL  HOURS 


Serial  No. 
151701 

If 


Record  No. 


Hours 

Takeoffs 

Landi 

.68 

1 

1 

1.28 

17 

17 

2.76 

10 

10 

2.73 

12 

12 

4.09 

15 

15 

2.70 

13 

13 

3.73 

10 

10 

4.76 

9 

9 

3.88 

16 

16 

3.78 

Id 

18 

2.  +6 

6 

6 

32.85 

127 

127 

153296 

II 


1.46 

3.35 

3.33 

2.78 

4.11 

2.31 

1.66 

3.93 

.53 

2.28 

2.48 

28.22 


153706 

It 


1 

.63 

1 

1 

2 

.90 

1 

1 

5 

3.98 

10 

10 

6 

2.96 

13 

13 

7 

4.15 

17 

17 

8 

5.11 

18 

18 

9 

4.61 

18 

18 

10 

4.31 

16 

16 

11 

4.31 

18 

18 

12 

4.56 

22 

22 

13 

1.58 

9 

9 

37.10 

143 

143 

I'AfoStuU'  Wb U  A,*i*hb  xtm.lVJ 


Figure  1  —  CH-53A  Helicopter 
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Figure  2.  Installation  of  Recording  Oscillograph 


Installation  of  Vertical  Acceleration  Transducer 
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NAVAL  AIR  DEVELOPMENT  CENTER 
JOHNS VILLE 

AERO  STRUCTURES  DEPARTMEi!? 

WARMINSTER,  PA.  1S:?24 

PILOT  PLIGHT  REPORT 
(To  be  co-anleted  if  ter  f’ight) 

TO  THE  PILOT:  This  helicopter  is  equipped  with  a  flight  recoide.  which 
automatically  produces  a  record  of  airspeed,  altitude,  normal  acceleration, 
and  o*her  flight  environment  conditions.  This  information  wi* 1  contrlhucn 
to  improvement  of  structu:  at  design  rcquircr.ents  and  fatigue  ’ife  ter¬ 
mination.  The  following  information  is  required  for  preoer  »:va -.ue l ' or.  of 
the  recorded  data.  You*  assistance  is  gieatlv  aiyreciar.-d.  __  _ _  ____ 

DATE: _ _ TAKE- OF?  TTiE: _ 

SQUADRON: _ _ _ A/C  MODEL: _ WTO: _ 

1.  Description  of  ission  including  any  unusual  tusnouvvra:  (i~-  i'-  .nta  of 
blade  stall,  auto  rotation,  engine  failure,  turbujc-nca ,  ha  d  .n..in0s,  a:.) 


2.  Gross  Weight  Information 


Gross  Weight  at  TaUc-Cff 


Gross  Weight  at  Land ins 


Figure  5.  Pilot  Plight  Report  Pom 
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PFRCfNT  TOTfiL  FLIGHT  T IMF 
V5  • 

RIR  TEMPFRRTURE 

CH-53  HFL ICOPTFR  100-27  FLIGHT  HRS 


,  X  -  67.5 
1  S  -  10.0 


DO  20-00  40-00  GO -00  80-00 

RIR  TEMPFRRTURE  QFG  -  F- 


100-00 


Tigmn  t.  fnetDt  Twt*l  Flight  Tim  w.  Mr  Twptrttw 


PfcRCFNT  TOTRL  FLIGHT  TIMF 

1  0  •  v'C  30.00  MO  -OC  he.  00  70.00 


MUDC-8T-7112 


PFRCE  NT  TGTftL  FLIGHT  T 1  Mt" 

VS  . 

CRUISE  GU  IDF 

CH-S3  Ht'i  ICOPTt'R  IOM.1’3  FLIGHT  HR 


op  iuk  coons 
vs 


cross  cum, 
CH-53  KOJOORSS 


PERCENT  Term  PLIGHT  TIME 

.00  10.00  20 .GO  30.00  10.00  50.00 


FFRCFNT  T0TRL  FLIGHT  TIME. 

VS  • 

ROTOR  RPM 

CH-S3  HFLICOPTFR  116-70  FLIGHT  HRS. 


X  *  103.7 
S  -  2.74 


*  Figure  11.  Percent  Totel  Flight  Tlae  ve.  Rotor  RPM 
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K1CER  TOTAL  FLIGKI  TP* 


PERCENT  OF  LANDING 

■OO  10  00  30.00  45-00 


■4BC-K-71I2 


Figure  13.  Percent  of  Leadinge  re.  loraal  Acceleration  upon  Leading 

..  .  .  .  .S 
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PERCENT  T0TRL  FLIGHT  TIME 
0.00  10.00  20.00  30. OB  MC.00  00.00 
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FEKCEYT  TOTAL  KOSKL  OF  FLIGHTS 


VS. 

FLIGHT  COIAZIOI 

CH-53  HELICOFTEK  133.57  FLIGHT  HOOIS 


100.00 


3? U . 00  34  0.00  3P0.00  300  -00  4  00-00 

GROSS  WEIGHT  -  LBS  -  *10* 


340.00 


Figure  16.  Percent  Totel  Flight  Tlae  vs.  Groee  Weight 
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CUMULATIVE  FREQUENCY  PER  1000  FLIGHT  HRS- 


figure  17.  Cumulative  frequency  per  1000  flight  Hr*,  vs.  Peeitlve 
Kernel  Aeeeleretlen 
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APPENDIX  A 

LISTING  OP  MTA  POINTS, 

CRUISE  GUIDE  OCCURRENCES  EIGERnipC  30X 


A-l 


HADc-rr-7ii2 


CRUISE  ' 

airspeed 

PRESSURE 

TORQUE 

R0T0« 

m2-' 

faUIUE 

ALIITUOE 

RPM 

1.33 

.30! 

168 

2396 

.401 

168.2 

■  '  ".30? 

~1S8 

3JbC 

". 40s 

131.1 

1.25 

.304 

153 

3325 

.39R 

179.7 

1.04 

:  .304 

144 

127  Pi 

.397 

185.3 

1.35_ 

.305 

158  ‘ 

3426 

^397 

181.6 

l«t« 

.306 

1SR 

3302 

.396 

180.6 

1.00 

.  306  _ 
6 

1ST 
"  161 

3403 
61/I  " 

.397 

.381 

181.3 

181.4 

.97 

1.00' 

t  3  o  o 

167 

32*0 

.401 

179. b 

1.26 

.306 

164 

5/1*2 

■  .366 

181.6 

1.00 

~  .306 

15o 

3313 

.404 

180.  i 

.95 

•  304 

161 

63/5 

.396 

182.2 

.96 

.306 

169 

5H  73 

..•391 

182.0 

.96 

.  v  7 

167 

1 7=2 

•  3u4 

189.9 

1.24  " 

S3  07 

157 

'2.*:  34 

.399 

181.0 

.95 

.  ..7 

156 

5m 

181.2 

1.01 

.30  7 

161 

3290 

.401 

180.2 

1.00 

.  307 

161 

3206 

.40; 

180. 0 

.85 

.  3  0  3 

ISfc 

33u« 

.399 

179.0 

.99 

.  s.  H 

161 

=  :o6 

.394 

181.2 

'  .90 

..>06 

1  =  3 

3?V6 

.402 

100.3 

1.13 

.J.-> 

1=4 

33*9 

.402 

160.4 

1.05 

.3=3 

14b 

1 3ob 

.331 

180.9 

1.08 

•  3>;o 

165 

32/1 

.401 

180.1 

1.01 

.  3-\r 

16V 

S;lo9 

.390 

132.2 

.93 

»  .)•'  • 

167 

-,!\7 

.393 

132.2 

i96 

1=8 

57  26 

.396 

181.9 

.99 

.  I>*> 

1=6 

335= 

.400 

183.8 

1.02 

.3o9 

15V 

6,715 

.397 

181.7 

.97 

.309 

>67 

3290 

.400 

180.7 

.93 

.  J>  0 

>67 

57i7 

.391 

182.2 

.98 

\ 

1=5 

.-259 

.*on 

130.* 

1-01  “ 

.310 

1‘jH 

=4J?  ■ 

.396 

ie?.0 

.98 

,  .5  ■  !> 

1=0 

9*3 

.374 

181.1 

1.C6 

.3 10 

15b 

52// 

.394 

162.0 

.99 

.310 

164 

12n5 

.405 

183.8 

1.11 

•  no 

152 

5 794 

.395 

182.5 

1.05 

■  =■; 

3--.1 

.392 

181.4 

1.C1 

*  3’.  A 

v»* 

**  i'.rJ* 

.395 

132. 1 

.98 

•  V 1 1: 

!=S 

3  1V.J 

.396 

.97 

•  J«0 

160 

3441 

•  3  =  > 

181.7 

1.C1 

•  3iP 

iol 

4043 

.393 

1?2. 3 

.59 

•  51  r. 

1  =  9 

birti 

.392 

182.6 

.96 

»^n 

1=2 

32V= 

.401 

130.6 

1.01 

• .  \ 

•  W  «  1 

. .  • 

74<.2 

.40? 

181.0 

1.03 

• .  .  i 

:  <•:. 

32«* 

.403 

JR1.6 

l.CO 

.311 

159 

J4«3 

.399 

180.1 

1.05 

.311 

150 

63=9 

.391 

181.7 

1.06 

•  31! 

159 

3324 

.396 

18n,2 

.93 

-.311 

l=a 

3356 

.397 

180.6 

1.01 

A-2 
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CRUISE  " 

AIRSPEED 

PRESSURE 

torgue' 

ROTOR' 

’~n2 

GUIDE 

altitude 

RPrt 

, _ 1 3 1  ] _ 

160..  . 

2731  . 

_ *395.. 

-.190.4 

*9.7__ 

r-.3n 

1S9 

3339 

.398 

180.5 

.98 

.  .312 

160 

3467 

.401 

181.0 

•  <>1 

i — .312 _ - 

- 1S4 — 

..  .  3264 

- .40*. 

-ieo.4_. 

_»8t _ 

.312 

1S6 

3328 

.402 

180.8 

1.03 

.312 

164 

3360 

.396 

181.7 

•96 

,  _.312_ 

ISC 

_  -3247 . 

.401. 

179.3 

•  94 

i  .312 

1S9 

3366 

.40? 

179.6 

.87 

:  .312 

1S7 

3*72 

.400 

180.4 

1.04 

. _ .312- 

_ 154- - 

.  33u2 

.400- 

-  180.6  — 

.93— 

*312 

154 

•3366 

.405 

•  180. fr* 

.95 

.312 

157 

3301 

.401 

181.1 

.99 

..  .112 

lS7  _ 

..  3343  . 

_...  *403 

iei.l 

1.09, 

!  .312 

15S 

6232 

.391 

182.9 

1.02 

•  .312 

157 

•5356- 

.394 

182.0 

.90 

1  .312 

.163.  _ 

....  3307 

.400 

180.5 

.97 

.31? 

158 

3343 

<394 

178.8 

1.05 

.312 

159 

3370 

.399 

180.8 

1.02 

*312 _ 

_160 

._  .3317.. 

-.299. 

181.0 

-1.05 

•  .312 

156 

3338 

.403 

180.9 

1.0? 

.313 

159 

5993 

.393 

182.2 

.99 

.  .313- 

156 

--  3312 

..  .402 

160*6  - 

.1.06  _ 

.313 

159 

3248 

.402 

l8c.6 

1.05 

•31? 

iS9 

3280 

.400 

180.4 

1.04 

- 159 - 

- 4262 

. *394. 

-182.2-. 

_ .75 _ 

.313 

155 

3*62 

•  *»00 

180.9 

1.C5 

«3i3 

1-7 

3238 

.403 

180.6 

1*02 

.  .313 

159 

b074 

.388 

182.4. 

.96- 

.313 

144 

898 

»40o 

200.6 

1*3* 

.313 

159 

3269 

.403 

180.9 

1.00 

—  .313- 

—  ISO. - 

--.1361 

-  .386 

..  180.1- 

_  (86  _ 

.313 

1SS 

6222 

.369 

182.3 

1-02 

.313 

'<64 

2757 

.404 

18  a.  a 

•  95 

. .  .3ia 

- iGo  — 

3348 

-  .  .409 

131.1- 

-1.03 

.313 

156 

3334 

.396 

180.1 

.“31 

.313 

158 

3377 

.396 

180.8 

1.02 

,  ..  .313.. 

_  162 

_  ..  3270 

. .403 

180.4 

-1.02.- 

.313 

159 

3526 

.399 

180.4 

.98 

<314 

161 

33<*3 

.404 

180.7 

1.09 

..314... 

.  ..162  .  . 

.  3364 

.  .  .405 

181.2 

.97.  _ 

.314 

159 

3*2?- 

.397 

181.5 

1*06 

.314 

155 

3309 

.407 

181.3 

1.C5 

,  -.314  „ 

_ 160.... 

_ _ 3457 

.  .403 

-.180.3 

.1.22— 

.314 

155 

3*76 

.398 

160,5 

.97 

.314 

166 

2229 

.*oe 

183.1 

1.0? 

.314  _ 

.  161  .  . 

.  .3413 

.402 

181.0 

.1.00 

.314 

158 

3296 

.399 

180.8 

1.C5 

.314 

156 

3296 

.404 

180.6 

1.00 

_ .314  . 

. 162.  .. 

.  .  3509 

...  .402 

. 182,1. 

l.CQ._ 

♦3;* 

165 

3264 

.401 

160.6 

.93 

A-3 
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CRUISE  ~ 

AIRSPEED 

pressure  ' 

TORQUE  ’ 

ROTOR 

"NZ 

GUIDE 

altitude 

RPM 

.31* 

162 

**99 

..  -.392 

.181,3. 

_ .90 _ 

.31* 

159 

3*51 

.399 

180.6 

♦  9* 

.31* 

160 

3366 

.*00 

180.6 

.(T8 

.31* 

15B 

6?.8 

.  .385. 

18?.* 

.97 

.31* 

162 

3227 

.*02 

180.7 

1.01 

.31* 

159 

3*72 

.397 

181.  i 

.93 

.31* 

16* 

3*62 

•  399_ 

182.0 

1.2* 

.314 

161 

3258 

.*0* 

180.5 

1.02 

.31* 

156 

3333 

.*00 

181.1 

1.05 

.31* 

160 

3*18 

.401  . 

181.1 

.86 

.31* 

162 

•  33*5 

..*08  ■ 

181.* 

1.02 

.315 

153 

326* 

.399 

180.8 

-  1.0* 

.315 

162 

3*99 

.*0? 

180.6 

.97 

.315 

160 

3317 

.399 

180.8 

1.02 

.315 

161 

•3**5- 

.*01 

180. 6 

1.23 

.215  . 

15*.  . 

3328 

«*02 

180.6 

1.08 

.315 

160 

3328 

.*02 

180.6 

1.01 

.315 

158 

5338 

•  *01 

182.3 

1.03 

..  _  *31S  _ 

_  ...156..  . 

5  720 

_ .393.. 

182.2. 

l.02._. 

158 

3335 

.398 

179.6 

1.05 

.315 

15* 

3250 

.*01 

180.1 

1.00 

'  .315 

_  .  .153  . 

. -375  , 

_ .39*  . 

1#1.« 

.95 

.315 

159 

3185 

.399 

180.* 

.96 

.315 

159 

350* 

.*05 

181.9 

1.00 

.315 

..  - 153 

3366 

_ .399 

I80.6 

.97 

«3  lt> 

158 

316* 

.*30 

180.6 

1.08 

.315 

161 

3*82 

.*0* 

181.1 

1.03 

.315 

159 

3258 

.40* 

180.9 

1.09 

.315 

159 

3365 

.*03 

180.7 

1.03 

.315 

160 

3290 

.*0* 

181. 1 

.96 

.315 

..  161... 

2698 

.*06 

161.1 

.93 

•  3  i  5 

158 

3330 

.*02 

179.6 

1.06 

.315 

150 

3<»4 

.380 

182.2 

1.05 

•  2  l:> 

159 

5225 

.398 

182.1 

.98 

.315 

158 

5»o3 

.399 

iea.3 

1.05 

.315 

160 

35  7* 

'  .399 

181.0 

.88 

.315 

..  151  , 

3*56 

.*02 

181.0 

1.00 

.315 

159 

57o0 

.395 

182.1 

.96 

•  Jin 

151! 

3339 

.*02 

iei.1 

.86 

..  -215 

. 

.396 

181.7 

.  1.01 

.316 

151 

5375 

.393 

182.0 

.97 

.316 

159 

*91* 

.*02 

181.9 

1.00 

.316 

158 

37*0 

...  *39* _ 

.182.0 

•98 

.316 

158 

61  78 

.390 

182.0 

.98 

.316 

163 

3S69 

.*00 

182.0 

.95 

.31* 

.  .  162 

3687  . 

,39* 

182.2 

.98 

.316 

163 

2*n9 

.*02 

181.3 

.99 

.316 

161 

3301 

.397 

181.2 

.91 

•  316 

.  ...151  .  . 

335* 

.*06 

181.1 

1.09 

.316 

152 

1296 

.381 

181.0 

1.02 

A-4 


BADC-ST-7112 


CRUISE 

AIRSPEED 

PRESSURE 

torque" 

ROTOR  "  N2 

GUIDE 

ALTITUDE 

rph’ 

r _ .316 _ 

_ 153  _ 

_  ,3363_ 

_ **07_ 

181.3  _1.05_ 

•  316 

IS* 

5.122 

.39* 

181.8  1.05 

'  .316 

156 

5367 

.39* 

182.0  1.09 

L_. .316_ 

_ 139_. 

_ 8*6  . 

_ .35*  .. 

189.3 _ 1.43 _ 

.316 

157 

326* 

.*02 

180.8  1*21 

.316 

158 

57*9 

.395 

182.3  .99 

, _ .31 6 _ 

.  _  157 _ 

_ 3**5  _ 

_ .*05. . 

180.3 _ .98  — 

•  316 

160 

3328 

.*01 

180.8  1.01 

.316 

159 

6063 

.39? 

162.3  1.06 

.316 

_ 156  .. 

892  . 

.3*5. 

182.1  -1.25... 

.316 

161 

•  3628 

.*05 

181.7  .9* 

.316 

159 

25*8 

.*01 

181.0  1.02 

._*31G„ 

_ 161  .  . 

_ 33*5. 

_ .*01  . 

179.9_  _1.01_- 

.317 

16C 

36  76 

.396 

182.0  .93 

.317 

159 

*319*- 

.*0* 

180.7  1.30 

. _ .317  . 

_ 160... 

_ 3162 

....  »*C3.  - 

.180.9  _i.05— 

.317 

160 

335* 

•  *03 

180.3  1.01 

.317 

1S5 

5908 

.397 

182.4  1.05 

_ .317_ 

_ 161 _ 

33“? 

_ .*10- 

-181.2  .. ..99 _ 

■  .317 

161 

3373  " 

.*09 

182.0  .93 

.317 

162 

33*9 

.398 

181.9  1.01 

.._  •  j17_ 

_ 162.. 

_ 32*3 

_ .40*  . 

180.*  -.1.01— 

.317 

156 

326* 

.*01 

180.B  1*00 

.317 

16* 

3380 

.«0u 

181.3  .39 

_.,3l7„ 

- 163— 

- 3305- 

- .*05- 

-181. i_.  ,V5 — 

-317 

1*9 

382 

.379 

1B1.3  1.23 

.317 

165 

3*73 

.395 

181.7  .92 

.  .317.. 

152 

7876 

- .326 

.191,0.  .1.27— 

.317 

158 

3312 

.*03 

19'  -.3  1.00 

.317 

159 

3333 

.40* 

181.1  1.22 

..317- 

_  157  . 

_ 3765 

_ .397 

.. 181.1 _ 1.10 _ 

.3l« 

163 

3331 

.*07 

181.9  1.01 

.316 

165 

35*2 

.*05 

lBo.b  .9* 

.  .  -313 

--  -153 

-  5521 

.399 

181.9  -i.01  — 

.318 

157 

6002 

.39o 

182.3  .98 

.319 

165 

2860 

.*02 

181.3  1.02 

..  .31s- 

- 15*  . 

_ 3303 

.396 

180.1— 1.08._ 

.31H 

159 

331* 

.*09 

I80.8  1.0* 

.Jlft 

1S9 

3*72 

.*00 

180.7  .96 

.  .318. 

- 162 

. *636 

.396 

182.2  -1.03- 

.318 

158 

61c9 

.390 

181.9  .96 

.318 

136 

1116 

.*1* 

183.9  1.33 

...  .318.. 

- 162. 

_ 3*50 

_ .*0* 

-182.0— i. 02— 

.319 

161 

3353 

.*07 

181.6  .9* 

.318 

161 

3S*2 

.395 

181.6  1.00 

.  .319 

IS* 

3393 

--  .*00 

180.3  .  .93— 

.319 

162 

3316 

.*02 

180.9  1.00 

.319 

l~7 

3263 

.*02 

181.3  .96 

_.319_ 

_ 15T_. 

_ 3313 

.  .  .*01 

_ 180.8  _  .98  _ 

.319 

166 

3355 

.400 

180.9  .87 

A-5 
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HaDC-ST-7112 


‘CRUISE" 

'AIRSPEED 

PRESSURE- 

TORQUE"' 

ROTOR  " 

NZ 

GUIDE 

ALTITUDE 

RPM 

.319 

159 

3291 

.405 

180.2 

.89 

'  .319 

158 

5751 

.39* 

182.2 

1.00 

.319 

167 

3440 

.*00 

181.5 

1.68 

.319 

165 

3354 

•  *0l 

181. 1_ 

_  .91 _ 

.319 

161 

3333 

.*01 

180.9 

.91 

.319 

162 

3525 

.*06 

182.5 

1.02 

.319 

3182 

.397 

179.8 

1.05 

:  .319 

1S8 

3330 

.*02 

179.8 

1.07 

.319 

160 

389/ 

.398 

182.0 

1.03 

.319 

159 

3fid6 

.*00 

182.0 

1.00 

.319 

136 

•  "...  808 

.  4*65  - 

198;*' 

1.24 

.319 

162 

3306 

.402 

180.8 

1.00 

.319 

155 

3285 

.*01 

180.6 

1.01 

.319 

160 

3402 

.399 

100.8 

1.06 

•  319 

160 

•5320' 

.*0? 

182.2 

.97 

.330 

161 

43/4 

_  .*411 

187.2 

1.06 

•  32C 

165 

2312 

.*08 

182.0 

.99 

.320 

154 

3398 

.399 

180.6 

1.25 

.320 

_  163  . 

3  >55 

_ *400 

190.6 

1»10_ 

j  320 

156 

3266 

.402 

1B1.1 

1.0? 

.320 

161 

3343 

.*09 

180.3 

1.03 

•  2?  0 

.  155  .. 

3386 

_  *406 

ICO. 5 

.  1*08  _ 

.320 

163 

33/4 

.413 

181.3 

1.05 

.320 

162 

3*35 

.400 

181.* 

.97 

.320 

-  159 

32/6 

.401 

180.5 

1.05 

•  32u 

163 

3457 

.398 

181.4 

1.03 

t'jcC 

159 

34b  7 

.398 

180.5 

.93 

lfto 

3*36 

.401 

180.6 

.96 

.320 

157 

3315 

.397 

179.1 

1.01 

.320 

157 

3**5 

.402 

181.0 

1.C0 

.  320 

169 

3*99 

.401 

181.2 

. 1 . 02 _ 

.-20 

1 58 

3*67 

.*01 

131.4 

1.07 

.320 

150 

4<?0 

.387 

180.6 

1.1* 

.320 

169 

3199 

.*03 

181.1 

.89 

.320 

158 

5825 

.33* 

182.1 

.9* 

•  320 

164 

*5dl 

.400 

181.9 

.98 

.320 

.  157 

3*19 

..399 

180.7 

1»0* _ 

»  j  z  c» 

162 

333* 

.399 

180.9 

.96 

.320 

166 

3816 

.399 

182.2 

•  85 

.320 

169 

52o6 

.396 

181.9 

1.01 

.220 

161 

**73 

.*01 

183.6 

1.06 

.321 

152 

3**0 

•  4  06 

180.7 

1.01 

.  .22! 

157 

3297 

..  .*01 

180,3 

i.io  _ 

•  jjrl 

154 

6215 

.38* 

132.3 

1.00 

.321 

155 

69/9 

.393 

182.3 

.e9 

.321 

162 

3585 

.405 

’82.1 

.95 

.221 

159 

3328 

.399 

180.8 

1.10 

.32! 

1SB 

3663 

.*05 

181.9 

.96 

.  .321. 

.  153  _  . 

. .  3295 

.  .405 

181.1 

1*25 

.32.1 

161 

33*8 

•  *C6 

180.9 

1.00 

A-6 


1ADC-ST-7112 


CRUISE 

"airspeed 

PRESSURE 

TORQUE 

ROTOR'  NZ 

GUIDE 

altitude 

RPM 

_ «321_ 

_ J60 _ 

.3370  _ 

_ .405. 

180.8 _ J.»  0.4 _ 

:  .321 

1S8 

5398 

.397 

102-2  i.01 

.  .321 

155 

3291 

•  402 

181.3  1.05 

:  .32] _ 

-  152- . 

.  .  3440  .. 

•  403 

100.7.  1.00  — 

.321 

158 

3330 

.399 

179.4  .90 

.322 

158 

3316 

.397 

170.9  1.03 

•  322_ 

15° 

...  3446  _ 

_ .398  . 

180.5  .90 

'  .32? 

165 

33t  l 

*401 

100.8  .87 

.322 

162 

2692 

.405 

181.1  1.04 

1-  -.222.. 

- lSB - 

..  .  3334  _ 

—  ..401.- 

180.2  .1.02— 

.322 

157 

.3313 

.401 

179.9  1.08 

.322 

161 

3248 

.402 

100.4  '  .98 

. —  «322_ 

- 261  _ 

_ 3238  _ 

- .405  - 

-leo-o — 1.01 — 

*  ^3??. 

158 

33u2 

.396 

180.6  1.C6 

•  322 

153 

-5262 

.394 

102.0  .95 

.222 

_ 154 _ 

.  .5240 

_ .396  . 

182. 0  ..1*04 _ 

•  322 

161 

4840 

.401 

182.4  .93 

.322 

159 

3243 

.399 

179.8  1.00 

_.322_ 

1 63 

-4Si8 

.395 

182.0 _ 1.01  — 

.3?? 

153 

34  o  2 

.404 

100.8  1.06 

•  .32? 

168 

33/6 

.401 

132.3  .91 

..  .322 

_ 159  .. 

3296  . 

- .402 

180.6-_1.04_ 

.322 

164 

2403 

.401 

181.0  1.01 

.323 

1*0 

885 

.444 

200.6  1.42 

.323 

- 159 —  - 

.  .  .  4228  - 

- »39(.  - 

-181.7.  .  .95 .. 

.223 

158 

■*?  1 0 

.40? 

1S0.6  1.C4 

.323 

150 

1249 

.377 

180.6  1.10 

-..323 

.  -  162  .  - 

32*7 

-  .  .404 

180.7  .99  . 

.123 

150 

1393 

.369 

180.7  1*09 

.323 

157 

6483 

•  403 

182.4  1.02 

.  -.323 

..  157 

.  916 

-  .383- 

1SO.0  -.93 — 

.323 

155 

3467 

•  400 

180.6  1.0* 

•  32r3 

161 

3/67 

.401 

182.0  1.01 

.  -.323 

- 154- 

-  6?32 

.  .  .395 

181.8-  1.04- 

.323 

157 

3402 

.402 

180.6  1.04 

.323 

159 

3638 

.404 

181.9  .99 

...  .223 

-  1*5  .... 

_ 27eB 

.  .  .402 

101.0  .97  _ 

.323 

lfco 

78J7 

.327 

189.3  1.23 

.223 

ISO 

395 

.375 

183.1  1.00 

.-23 

.  158 

3441 

.396 

180.2  1*03 

.323 

166 

2784 

.406 

181.5  .98 

.324 

157 

5717 

.385 

182.4  .97 

-  .324 

_ 160  _ 

.  .  .3215 

_ .398 

181.1.  1.06 _ 

.324 

159 

3?9o 

.404 

180.7  1.04 

.324 

163 

3472 

.404 

100.9  .96 

.324 

-  ..  161 

3365 

.404 

181.8  .1.01  — 

.324 

158 

5628 

.386 

182.0  1.02 

.324 

154 

5788 

.394 

182.0  .96 

_  .324 

.  ....  158 

_ 5806 

_ .396 

18l.9_-l.02-  _ 

152 

6S09 

.396 

182.1  1.02 

A-7 


CRUISE" 

GUIDE 


AIRSPEED 


•  324_ 

158 

j24 

154 

,  .324 

163 

.324 

156 

"'.325' 

160 

.325 

158 

..325  _ 

16* 

•  32*> 

157" 

■  .325 

160 

.225 

165 

'  .325 

1 61 

.325 

158 

.325 

156 

.32b 

163 

.  226 

164 

»3?6 

.  .  161 

.326  “ 

163 

.326 

160 

.  _.3?6 

....  163 

» 326 

139  ' 

.226 

159 

•  326 

158 

.  326 

138 

.326 

131 

.327 

156 

‘  .327  ‘ 

162  ' 

.227 

162 

.-27 

150 

•  Jc'7 

160 

.327 

160 

.  *227 

1S9 

..V7“ 

157 

.32  7 

♦  -  r. 

A  vV 

.227 

162 

.327 

159 

.327 

158 

.327  • 

160 

.  J27 

157 

.3^7 

164 

.32  7 

161 

.227 

160 

.327 

155 

-  .327 

162 

.  32  ! 

162 

.32? 

157 

.323 

I6o  . 

.328 

161 

.323 

162 

.328 

i60  __ 

.228 

16o 

PRESSURE 

altitude 

...  3316 

3461 
3205 

_  3333 

4467 
3275 
3757  _ 
6  J99' 
3531 
3423 
.3333 
3340 
3244 
3317  ” 
-333B- 
3302 
3227" 
3472 
4525 
3322 
5309 
bmo  _ 
'3244 
950 
3398 
34b7 
>438 
1024 
3451 
3247 
.3245 

1 1  Ob 

5  jo  7 

344b 

3275 

3531 

3340 

3407 

3338 

5338 

3203 

3327 

350  9 

3536 

6o50 

3311 

3515 

3446 

3435 

3212 


TOROUE 

_  *406. 
.404 
.404 
...  .404 
.405 
.402 

_ .401 

.390 
.406 
.405 
..403 
.395 
.404 
•  404 
.405 
.  . .403 
.403 
.396 
--•39i_ 


ROTOR 

RPH 

100.6 

180.7" 

181.1 

180.7 
184.0 

180.8 
182.1 
182.1 
182.6 
182.2 

180.3 

179.8 
180.1 
181. 6* 
181.6 

180.4 
180.6" 

181.9 
181.1  . 


.398 

132.4 

1.02 

.397 

182.4 

1.04 

.388 

132.0 

.95 

.403 

180.3 

1»1H 

.497 

198.9 

1  *30 

_ .401 

181.3 

_ 1_.  02 

.408 

182.9 

.86 

.400 

182.2 

1.01 

.376 

180.6 

1.08 

.399 

181.1 

1.00 

.407 

180.1 

.98 

_ .402 

180.0 

1.00 

.384 

181.0 

‘  .99 

.392 

181.6 

1.03 

.395 

181.2 

1.00 

■  .404 

181.7 

1.24 

.396 

180.8 

.88 

.404 

180.6 

1.07 

.401 

181.2 

l.Ol" 

.404 

181.7 

.97 

•  396 

182.3 

1*00 

.406 

180.9 

1*00 

.400 

180.9 

1*12 

-  . .399 

181.5 

1.04 

.400 

182.0 

.99 

•  39o 

182.4 

.95 

.406 

160,? 

.99 

.406 

180.7 

.93 

.398 

181.8 

.97 

.  .  .‘01 

181.4 

1.10_ 

.401 

180.3 

1.05 

HADC-ST-7112 


CRUISE 

‘AIRSPEED 

PRESSURE' 

TORQUE 

ROTOR  NZ 

GUIDE 

ALTITUDE 

RPM 

.3?e_ 

_ 159 

_  3223  _ 

_ ,398_ 

180.3_1.05 _ 

.328 

163 

3552 

.40? 

182.1  .94 

.323 

162 

3Sy9 

.404 

181.7  l.Ol 

-.225- 

.159... 

.  .  52u3  . 

...  .  .396. 

181.9  _1.05 — 

.323 

161 

3757 

.399 

131.9  1.04 

.326 

161 

4468 

.396 

182.5  .95 

_ ,323.. 

_ 16: _ 

_ 3402  _ 

_ .402  . 

181.7__1.00 _ 

.328 

160 

5372 

.395 

132.6  1*00 

•  3?3 

162 

3338 

.405 

181.1  1.05 

.  .326 

- 156  .  .. 

-  .  3402 

-.  .399 

181.5.  1.05  ... 

.328 

159 

'3250 

.404 

179.5  1.05 

.328 

154 

3430 

.40? 

180. *  1.14 

.328. 

- 165  .  . 

_ 28b7  .. 

- .400. 

181.2— ‘  °8 — 

.328 

165 

2313 

.403 

181.4  . >9 

.  j29 

162 

3329’ 

.*10 

179.8  .97 

.  .329 

.  163  ._ 

„  .  36/1  . 

_ .4<JC  . 

182.0  --  .98- 

.329 

158 

5651 

.384 

182.0  1.00 

.329 

161 

3l«0 

.397 

180.5  1.01 

.329. 

_ 1SS  _ 

_ 3263 _ 

_ .402.. 

.180.6— 1.08 _ 

.229 

1 39 

5737 

.395 

181.9  .99 

.329 

160 

3445 

.405 

181.9  1.05 

.329, 

. 162  _ 

_.  3360 _ 

_ .404 

180.8  -1.06  — 

.329 

161 

3306 

.402 

180.8  .98 

.329 

159 

335S 

.405 

180.4  .98 

_ ,329 

- 159  _ 

..  3334  _. 

.400- 

180.9—1.02 - 

.329 

30 

2008 

.398 

193.6  1.34 

.329 

161 

3365 

.407 

180.5  .88 

...  .329 

-  163 

.  ..  3386.  . 

-  -  .401 

180.9  1.05  — 

.329 

159 

5526 

•  392 

182.0  1.02 

.329 

159 

3329 

.406 

179.9  ;.05 

_ .329. 

_  -  153  ... 

...  _  34u2  - 

-  .404. 

180.*  -  1.04—- 

.329 

163 

4  732 

.402 

181.9  .95 

.329 

159 

32V6 

.402 

180.6  J.04 

.  .330 

1*8 

5348 

-  .391 

161,7.  1.1*  .. 

.330 

161 

3337 

.406 

iei.5  1.00 

.330 

160 

6016 

.388 

182.2  .97 

...  .330. 

.  _  158  _ 

_  3665 

- .400 

182.2  .  1.07 _ 

,33(1 

1ST 

3259 

•  402 

180. *  1»10 

.333 

5  65 

2205 

.409 

182.3  1.05 

.  .  .230 

-  162 

33*3 

.400 

181.1  1.04  _ 

.330 

164 

3343 

.400 

180.9  .96 

.330 

i60 

33b5 

•  406 

180.9  1.02 

...•330. 

- 164  _. 

-  2961 _ 

-  .403- 

.  181. .94  — 

.330 

155 

6231 

•  383 

181.5  .89 

.330 

16* 

3*57 

.394 

iei.3  .94 

_  .330 

154. 

...  5691 

.395 

181.9  1.09  — 

.331 

158 

5869 

.390 

182.2  1*01 

.331 

154 

5SS7 

.394 

181.9  1.05 

_ .331 

_ 159  _ 

—  33b0 

-  -.401 

180.6^  .91 _ 

.331 

160 

5429 

.396 

181.9  .98 

A-9 


HADC-ST-71I2 


‘CRUISE 

AIRSPEED 

PHESSURE 

'  TORQUE 

ROTO* 

~NZ  — 

GUIDE 

altitude 

RPM 

.331 

159 

3328 

*404 

181.0 

.95 

.331 

349 

55*8 

.403 

182.6 

1.04 

.331 

157 

33*4 

.405 

180.2 

1.05 

.331 

157 

3526 

.403 

181.7 

1.09 

.331 

162 

3344 

*402 

180.9 

1.04 

.331 

164 

3046 

.403 

180.9 

.95 

.332 

151 

906 

.414 

193.3 

1.30 

!  .332 

159 

3402 

.402 

180.0 

1.10 

.  .332 

157 

3292 

.396 

181.0 

1.02 

.232 

159 

33u2 

»4C3 

180.2 

.98 _ 

‘  .332 

'  158 

•  5478 

.390 

182i2 

1.07 

.332 

156 

5809 

.391 

182.0 

.96 

.332 

160 

3-50 

.404 

181.1 

.99 

.32? 

154 

3365 

.403 

180.7 

.99 

.332 

161 

-3493- 

.400 

)81»1 

.97 

.33? 

162 

3001 

•  402 

181.6 

1.01 

.332 

156 

3393 

.4  03 

180.1 

1.02 

.332 

1SS 

3362 

.401 

180.3 

1.07 

.333 

160 

3352 

.408 

181.3 

l.oe 

•  3J3 

159 

3-02 

.396 

180.8 

1.00 

•  333 

1O0 

3346 

.399 

179.7 

1.08 

.233 

i 

5*21 

.394 

182.0 

.96 

.233 

ISO 

3463 

.399 

180.6 

.99 

.333 

165 

2952 

.400 

181.1 

•  95 

.233 

159 

564b 

.385 

182.2 

1.01  _ 

'233 

161 

5335 

.397 

182.* 

1.02 

•  J  -»3 

162 

*0V»4 

.391 

181.6 

1.01 

•  j33 

13b 

fcO  7 1 

.390 

182.1 

1.03 

.333 

161 

2664 

.402 

180.8 

.96 

.33* 

150 

315 

.380 

182.0 

1.09 

.33*  161  5309  __  ..*06  102,2  1.00 


.3^4 

160 

32«0 

.402 

179.9 

1.07 

•  -- ~  » 

163 

3169 

.401 

181.0 

.98 

.334 

161 

53*3 

.399 

162.1 

.96 

.334 

162 

3924 

.39  b 

181.9 

.95 

.334 

16? 

4  lb* 

.400 

181.9 

1.02 

.335 

16(i 

5429 

.395 

162.1 

1.00 

..  3 

161 

376H 

.39  ■> 

162.1 

1.03 

.335 

159 

3563 

.405 

180.8 

1.01 

•  3. '5 

154 

S29? 

.391 

181.9 

1.01 

.335 

157 

3*19 

.399 

181.7 

1.08 

•  o35 

161 

54  j2 

.391 

182.6 

.96 

.335 

.  158 

5*y9  . 

.396 

181,9 

l.OB  . 

.-i-5 

163 

2753 

.397 

180.7 

.98 

.335 

163 

3696 

.397 

182.2 

.97 

131 

616 

.465 

197.6 

1.24  . 

.335 

157 

3333 

.401 

180.9 

1.01 

.336 

161 

3265 

.400 

180.3 

.95 

,336 

158  .. 

57<iB  . 

.386 

181,6 

.99 

.336 

159 

3361 

.398 

180.5 

1.01 

A-10 


KADC -ST-7112 


CRUISE 

"AIRSPEED 

PRESSURE 

‘  TORQUE 

ROTOR  NZ 

GUIDE 
_ _ .33 6_ 

_ 159 

altitude 

48** .. 

_ .402- 

RP* 

181.9 _ .98 _ 

•  336 

155 

3370 

.395 

180.6 

1.04 

.336 

16o 

55*3 

.395 

182.1 

.98 

'  .  .336 . 

— 161  .  . 

.  3327 

.. .  .406 

181.3  _  .93_ 

.336 

162 

2692 

.406 

180.6 

1.01 

.336 

159 

5*89 

.39* 

182.0 

1.00 

_ »336_ 

- 15C.„. 

*851  . 

_ .398  . 

182.0 _ 1.03 _ 

.336 

158 

*863 

•  39* 

182.0 

1.0* 

.236 

157 

6?50 

.386 

182.2 

.97 

_ .237 

- 156 

_  .  8b*  . 

.3*9 

182.1. -1.10  - 

.337 

163 

-*o«* 

.397 

182.2 

.95 

.337 

1SB 

3256 

.403 

181.1 

1.05 

„  .337.. 

_ 163 

_ 3*82  . 

_ .*03.  . 

181.2  _  .97 _ 

.237 

160 

Sito 

.395 

132.7 

1.02 

.337 

162 

3326 

.46* 

lBc.b 

1.06 

_  .337.. 

162 _ 

33*9  . 

.  ..  .402. 

181.2  .96 _ 

.337 

160 

33b1 

.399 

181.2 

.97 

.337 

160 

3360 

.403 

181.3 

1.01 

.338 

_ 160.... 

-  333* 

—  .402 

I80.6  —  .96  — 

’■  j;i 

168 

579  7 

.396 

182.0 

1.05 

.32H 

161 

**62 

.397 

182.0 

1.02 

_  .*3jy 

156... 

3*72 

_ .*0* 

181.4  -1.01  - 

.338 

160 

33*3 

.404 

180.7 

.97 

.33a 

137 

922 

•  44* 

200.7 

1*31 

, — .339 . 

- 161  —  . 

-  -  371* 

- .395 

182.2 

1.05— 

•3:-s 

165 

2R7* 

.405 

181.6 

1.01 

■  .336 

156 

32*3 

•  402 

I80.6 

1.03 

.323 

159 

*323 

.396 

182.7..  .93 

.338 

1 6* 

290* 

.398 

180.8 

.99 

.336 

160 

3336 

.*06 

181.3 

1.0* 

-  .  .333 

—  161  - 

-  36*9 

.  .*06 

182.2  --  .96-- 

.2  .'it! 

j  65 

2223 

.*02 

182.1 

1.01 

.3-9 

155 

3?** 

.*0? 

180.7 

1.09 

*338 

.  1 6S  - 

3166 

•  400 

161.7 

.92 

.339 

157 

6060 

.385 

181.6 

.97 

.339 

163 

371* 

.*00 

181.8 

.92 

,  -.239 

■ —  IS*  _ 

-  . -  *865 

-  -  .401 

186.3.  J. 17  — 

.239 

160 

3275 

.401 

130.6 

.97 

:32  V 

162 

3*67 

.402 

161.7 

1.09 

.  .239 

15*  . 

32o* 

.40* 

160.4 

1.02  . 

.339 

165 

29f* 

.398 

181.0 

1.01 

.339 

15* 

333* 

.395 

181.0 

.96 

.  ..339 

-161 

3*30 

_.  .399 

91.7  .98 

.329 

157 

3*7  7 

.*08 

I60.6 

1.02 

.339 

162 

5*00 

.399 

162.6 

1.02 

.  .239 

.  159.  . 

5*32 

.39* 

182.4 

1.00  .. 

.339 

162 

3366 

.399 

181.9 

.9* 

.339 

156 

3375 

.*01. 

181.1 

.95 

.  .  .339 

.  .  156. 

3301 

.  .*03 

161. 1  .1.02  . 

.339 

1-2 

3525 

.*0* 

180.9 

.93 

A-ll 


KADC-M-7112 


CR'JISE 
GUIDE 
•  340 
.3-0 
.340 
,340_ 
'.340 
.340 
.340 
,340 
,340 
.340 
" .340  ' 
,341 
.341 
*'  .341 
.341 
.^41 
.341 
.341 

lj.2 

.242 

,343 

'  .343 
.343 
.343 
'  -343 

.2-0 
,243 
.344 
.344 
_ •  344 

•  34-, 

•  3-»4 
.344 
.344 

•  345 
.345 

.  'it 


.1RSPEE0 

PRESSURE ' 

TORQUE 

ROTOR-'  ' 

ALTITUDE 

RPM 

159  . 

5440 

.393. 

182.5  _ 

151 

‘  3253 

.401 

180.8 

159 

6020 

.39* 

182. b 

161 

3156 

.406 

181.1 

162 

3354 

.404 

180.9 

161 

4165 

.404 

182.4 

1C* 

3301 

.404 

180.9 

lo2  " 

”  3774 

.403 

"182.7 

156 

f»tf7 

.358 

182.5 

161 

3460  . 

.405 

181.0 

HZ' 


.  -5  45 
.345. 
•  345 


1SB 

139 

157  _ 

156 

158 
165 
163 
162 

159  . 
162 
162 
161  . 
161 
161 
161  _ 

158 

157 

1 53 

159 
165 
161 

77 
150 
162  . 

154 
’.60 

155 
102 
152 
158 
161 
164 


.  3445 
3239 
3477 
893 
-3440" 
2313 
2718 
3321 
3185 
3504 
4519 
3489 
5452 
5338 
3370  . 
3402 
3526 
5221 
5406 
3381 
3343 
19cb 
3521 
3310 
3402 
5557 
5206 
3  7  u8 
32-*l 

6084 
5429 
28  72 


<407 
.404 
.403 
"  .347 
.406 
.401 
.398 
.408 
•402.. 
.406 
.392 
.398 
.395 
.395 
_  *402. 
.405 
.400 
-.392 
.402 
.399 
.398 
.401 
.403 
.402 
.40? 
.390 
...397 
.404 
.398 
.388 
.396 
.398 


34S _ 

149.. 

18*f2  . 

_ .374. 

346 

160 

3343 

.398 

345 

162 

3461 

.403 

346 

143 

1203 

.377 

346 

160 

3445 

.402 

1 346 

154 

3456 

.396. 

,346 _ 

.163  . 

3209  . 

__  .402 

,346 

158 

5591 

.390 

A- 12 

181.  6 

179.5 
1B0.6 

182.4 
181.2 

181.6 
181.0 

181.5 

180.6 
161.8 

160.9 
181.6 
182.3 
182.5 
180.8.. 
180.2 

191.9 
181.8 

182.3 
180.8 

181.4 

192.8 
161  .6 
181.2 

180.5 
182.2 
ie?.o 

182.4 

178.9 
162.0 

182.3 
161.0 

181.3 
181.1 

180.9 

150. 9 
180.8 
181.2 
181.1 
182.2 


92 _ 

1.02 

1.63 

1.06 

1.01 

1.07 

1.27 _ 

1.02 
1.11 
1.00 
1.01 
1.05 
1.04  _ 
1.20 
1.01 
1.04_ 
i90 
1.05 

1.12 _ 

•98 
.97 
•90  _ 
.99 
1.00 
1.10_ 
'.93 
1.08 
1.06  _ 
.98 
.98 
•97  _ 
'1.24 
1.07 
.97 

1  i  06 
.97 
1.06 
.95 
1.02 
i»00. 

.97 
1.00 
.1»17_. 
1.11 
1.07 
.1.24  . 
.99 
1.05 
1.05  _ 
1.04 


HADC-ST-7112 


CRUISE 

AIRSPEED 

PRESSURE 

torque 

ROTOR 

N2 

GUIDE 

altitude 

RPM 

,  __.346_ 

155  __ 

.  _.  5820  . 

_  ..391 

.182. A _ 1.01 

1  ,3v6 

162 

545b 

.393 

182.4 

.96 

.346 

161 

3326 

.408 

181. b 

.97 

_  .  .346 

-  Ib3  _ 

.  . .  2730  . 

_ .404 

.180.9  . 

.1.02.— 

.345 

164 

3085 

.394 

181.2 

.94 

.347 

154 

327S 

.399 

180.6 

1.13 

...347  .. 

—  ICC 

.  ...3158.. 

.404 

.180.4  . 

1.04 

.247 

156 

3504 

.402 

181.9 

1  •  06 

.347 

159 

2168 

•  39? 

182.4 

1*00 

_ .347 . 

—  144 

1271  . 

. 405 

185.4 

.1.27  ._ 

.347 

164 

■4104 

.401 

182. S 

1*01 

.347 

158 

3360 

.404 

ieo.8 

1.02 

_ _ .347 _ 

- 161  .. 

_  3253 

- .401  - 

180.8 

.  .98 _ 

.  =47 

165 

4764 

•401 

182.1 

»9B 

.343 

161 

•4021' 

.391 

181.7 

.97 

.  *3^  B 

163 

_ 3259 

_ .403 

180.6 

..  .98— 

.348 

159 

34b? 

.402 

180.7 

1*06 

.348 

162 

3035 

.403 

181.2 

1.03 

...  .348  _ 

_ 147 

. .  1855 

..  .  .398  . 

.189.6.. 

_1.31 — 

.349 

161 

3445 

.405 

182.2 

1.04 

.349 

161 

3263 

•  406 

181.1 

1.03 

.349  .. 

-  .  162 

.  ..  -.3111 

- .399  - 

.  181.3- 

..  .94  _ 

.349 

158 

2354 

.406 

180.9 

1*02 

•  3b0 

164 

4  027 

.395 

182.2 

1.02 

~  .350- 

- 163  - 

_  ..  .  4**42- 

- .405- 

-183.1- 

-1.05— 

.350 

132 

927 

.496 

198.7 

1.27 

.3=0 

153 

5319 

.396 

182.0 

1.08 

.2=0 

165 

3741 

—  -  .402 

181.9 

.  .94 

•  2b0 

163 

30b8 

.397 

180.7 

.99 

•  3  =  0 

154 

1373 

.380 

180.7 

.87 

..  .35n_ 

156 

- 3247. 

- ,404 

180.9 

—  .98  — 

.350 

156 

3469 

.401 

180.9 

.96 

"  .3Sl 

163 

5497 

.395 

182.8 

*93 

-.351 

■  158 

3168 

..401 

180*6 

.  . .97  _ 

.351 

161 

3316 

.408 

181.1 

.93 

.351 

164 

48o3 

.400 

182.0 

.94 

,—.351. 

.  -  161. _ 

-  33  7  £ 

. 398 

181.4 

-.95- 

«3S; 

134 

996 

.497 

199.0 

1.43 

•  \io2 

154 

34o2 

.400 

180  •  ^ 

.98 

..  ..352  . 

-  .  163 

...  .2462 

•  40] 

181.1 

1.C4  .. 

.352 

159 

5515 

.389 

182.0 

1.00 

.352 

164 

4762 

.394 

182.0 

.96 

__  «35»?_ 

- 161  . 

_  4807 

_  .398. 

181.8. 

-1*04 _ 

.352 

153 

5350 

.396 

182.1 

1.22 

.352 

165 

2767 

.404 

180.4 

1.05 

•352_. 

..  _  159 

.  ..  .  329S 

.397 

181.3 

1.07  _ 

.352 

163 

3730 

.402 

181.9 

.98 

.352 

163 

5262 

.396 

182.4 

.97 

_ .353. 

_ 158.. 

.  3269 

..  .  .403 

180.9 

.1.09  _ 

•  3b3 

164 

2791 

.395 

180.7 

.94 

A-13 
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'CRUISE 

AIRSPEED 

PRESSURE 

TORQUE 

ROTOH 

~NZ 

GUIDE 

altitude 

RPM 

1.12 

.353 

153 

33* 

.373  _ 

182.7  _ 

,  Ja3 

153 

5364 

.398 

181.9 

1.12 

.,053 

164 

3413 

.404 

181.2 

1.0? 

.353 

132 

906 

.497 

199.0 

1.25 

.353 

164 

2751 

•  39ft 

181.2 

.98 

,3S3 

159 

3446 

.398 

180.3 

.97 

.354 

lSp 

5794 

•  39n 

182.3 

.99 

.OS*' 

*  16! 

32*3 

.401 

180. 6 

1.03 

160 

3*30 

.401 

161.7 

1.00 

160 

3*77 

.405 

181.1 

1.03 

".354 

160 

'  .3lbS 

-.399 

180.7 

1.06 

•  354 

163 

52*4 

.403 

182.0 

.99 

.31)4 

144 

ini* 

.487 

199.5 

i  .27 

1J<> 

803 

.44P 

191! .  0 

1.36 

la9 

-3509 

.402 

181.7 

.98 

160 

3221 

.406 

180.9 

1.01 

•  j:6 

•  2b5 

160 

160 

331o 

33*3 

.399 

.401 

181.3 

181.2 

1.08 

1.05 

•  235 

!S7 

\v’d 

3253 

2t6P 

.40ft 

.425 

180.1 

180.* 

.91 

1  To  7 

15a 

3355 

•  4C0 

180.7 

1.0? 

i»i 

34  72 

.402 

iei.9 

.91 

167 

17 

.386 

189.6 

1.11 

•  356 

164 

*774 

•  400 

182.0 

.93 

.356 

1&1  . 

5534 

.401 

182.5 

1.03 

«  .  ‘  *-r 

160 

!t>V 

4636 

5792 

.397 

.2-/4 

182.0 
IS?.. 5 

1.02 

.98 

« ..  r* 

169 

3269 

.404 

180.9 

1.02 

.=50 

165 

3365 

.404 

182.0 

.95 

.557 

16C 

3697 

.491 

181.8 

.99 

373 

.360 

ie2.i 

1.13  . 

s  ’  ’  *•  / 

•  i»  / 

32 » 0 

.402 

181. v> 

1.11 

lto 

.404 

184.9 

1.26 

.35  7 

159 

3492 

.396 

182.0 

.94 

.3=7 

161 

31t>5 

.400 

180.6 

.98 

.357 

162 

3290 

.406 

180.9 

.93 

162 

3*62 

.395 

181.7 

.9? 

161 

3?2:l 

•  jvP 

180.2 

•  9o 

161 

3237 

•  401 

lbu.9 

1.02 

1  60 

4f*c3 

•  398 

102.0 

1.06 

.050 

161 

4*5  = 

.401 

131.7 

l.CO 

1=9 

4766 

.399 

182.3 

.94 

159 

3336 

•  4£'* 

139-8 

.97 

•  -  .*  * 

153 

5330 

.393 

152.2 

1.08 

.35-7 

lto 

2100 

.363 

102.4 

1.25 

152 

7.W5 

.326 

191.1 

i.lv 

.2=9 

161 

3553 

.<•01 

181.8 

1.05 

.259 

166 

2790 

.405 

181.4 

1.02 

.2tn 

156 

3147 

.402 

180.6 

1.12  . 

•  .VjV 

158 

3509 

.401 

182.1 

1.00 

A-14 
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ssrStiSst 


'CRUISE  AZhSPEEO 


guide 

—  *359 _ J.59 

.359 

158 

•  J59 

159 

•  26o 

154 

.360 

Hi 

.36c 

156 

_ «361_ 

_ 16- 

.361 

16  2 

.261 

156 

-  —  .261  - 

_  .  164 

.361 

147 

.362 

HI 

-  .362.. 

_ 166 

.  3«2 

H  2 

•  5-2 

HI 

.-(■2 

161 

.363 

.363 

HI 

163 

,943 

16  0 

.2-„:* 

l5  j 

.263 

154 

.34-3 

HI 

•  304 

163 

•  3o4 

HO 

.  »3t»4 

-  HO 

•  35*4 

157 

•  364 

163 

*-»».  4 

159 

•  36b 

HI 

.265 

143 

•  265 

-  HO 

•  j^b 

Ho 

1  62 

ls»7 

.365 

Ho 

•366 

159 

.  •  3  6  6 

..  159 

H6 

•  266 

123 

*3^7 

156 

•  367 

HO 

•  367 

163 

•  367 

-  161 

•  3c*  7 

HO 

•  3co 

1 62 

.368 

HI 

.368 

160 

.368 

159 

.2is 

162  . 

.  ^08 

HO 

PRESSURE 

ALTITUDE 

-  ..  32^3  _ 
3ld9 
5364 
3338 
34  94 
3165 
3*196 
3S62 
34  99 
3333  . 

•  934 
5974 

~  3412  . 
3924 
•3340- 
-  6035  .. 
3962 
5270 
3St?3 
33o3 
32/7 
5517  . 
3994 
5367 
3254  , 

3462 
4539 
J3-.3 
5520 
1208 
3563 
5262 
6449 

3310  — 
4203 
3462 
3248  . 

4  C*  28 

13  16 

5426 

3414 

3211 

3622  . 

3273 

2694 

5309 

5523 

336? 

4647 

5387 


TORQUE 

ROTOR 

rph' 

- .405 

.  160.6 

.401 

180.4 

.396 

181.9 

.405 

100.6 

•  406 

181.5 

.402 

180.6 

—  .404 

-182.1. 

.401 

160.6 

.402 

180.6 

-  .403 

-  182.0 

.432 

201.6 

.39fi 

182.6 

.403 

181.3  . 

.396 

H2.4 

.399 

160. U 

.335 

168.3 

.394 

182.5 

.401 

18;. 3 

-  .401. 

-  130.6 

.379 

18o.9 

.399 

179.8 

.398 

182.4 

.394 

182.3 

.394 

182.0 

•  403 

180.3. 

.403 

I60.6 

.392 

’  ”*1.8 

•  403 

160.7 

.395 

182.5 

.479 

200.4 

•  405 

181.3  .. 

•  396 

H2.2 

•  395 

H2.4 

.404 

181.2 

•  404 

182.3 

•  39„ 

I80.4 

.4  03 

180.4 

.4or 

lP-cr.3 

.414 

183.9 

.398 

182.  ' 

.404 

181,4 

.401 

181,0 

.401 

182.3  . 

•  403 

181.1 

.404 

180.4 

.405 

182.4  . 

.390 

182.4 

•  400 

181.1 

.396 

182.2  J 

.393 

182.2  i 

NZ' 


.95 

1-6-1 

1.06 

.96 

.97 


1.25 

1.04 

.1.05 

1.27 

.9? 

.  .97 

1  •  P2 
1.09 
1.27. 
.94 
.93 
1.01  . 
1 . 06 
1 »  09 
1.02 
.95 
1.03 
1*03  . 
1.00 
.97 
1.14 
.91 
1  *32 
1.10  . 
1*00 
.99 
1.14 
1.02 
i.io 

1.09. 

•91 

1.44 

1.04 

1.03 

.94 

•  91 
1  •  07 
1.0? 
1*00 

•  93 
.97 

1*03 

1.25 
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CRUISE 

AIRSPEED 

PRESSURE 

TORQUE 

ROTOR 

n2 

GUIDE 

altitude 

RPM 

.94 

.368 _ 

161 

5213 

.395 

181. T 

,  3  a  9 

162 

3488 

.408 

182.4 

1.02 

.369 

161 

5500 

.393 

182.4 

.98 

.370 

162 

3354 

.403 

181.8 

.98 

.370 

165 

2944 

.400 

181.5 

1.00 

.370 

163 

5274 

.394 

182.4 

.97 

.371 

16’ 

3412 

.405 

181.9 

1.0? 

,37  i”' 

163 

3698 

.402 

181.9 

.84 

.371 

182 

3569 

.40? 

162.0 

1.07 

.371 

160 

54  78 

.393 

182.0 

.97 

■  .371 

159 

.  S3o7 

..395 

182.0 

1.00 

. 372 

160 

54S5 

.396 

181.7 

1.02 

.372 

..  1«. 

3462 

.4  03 

'.82.0 

1.01 

,372 

145 

1116 

.397 

134.4 

1.25 

.3/2 

160 

5440- 

.393 

182.1 

1.03 

.  ,73 

;61 

34**0 

.400 

182.3 

.93 

.3/3 

153 

3306 

.404 

180.6 

1.16 

.373 

162 

3462 

.393 

181.7 

1.01 

.3/3 

..  159.  . 

3338 

„  -400 

.  181,1 

1*14  _ 

.37  3 

161 

5491 

.400 

162.4 

1.01 

,274 

lab 

4()o9 

.403 

182.5 

1 .03 

«_<  /4 

*i  57 

3798 

_  -395 

'61.5 

1  *  OB 

.374 

1»2 

4312 

.396 

182.5 

l.r.2 

.374 

1S1 

53o8 

.396 

181.7 

1.12 

.374 

156 

3329 

.  .400 

'.81.4 

1.P9_ 

:  2  /  4 

159 

b*»u3 

.400 

,92.4 

1.04 

*  J  't* 

lbl 

53=j3 

.393 

181.2 

1.13 

..  vs 

162 

32o3 

.404 

161.4 

.91 

.  37b 

lbl 

3387 

.402 

181.7 

.93 

,375 

IbV 

3359 

.406 

100.8 

.93 

.3  /■» 

186 

3397 

.395 

181,4 

1.01 

180 

3  333 

.403 

181.8 

l.oa 

i,'fn 

loo 

3351 

.397 

180.0 

1.05 

.376 

loS 

34/2 

.398 

182.2 

1*05 

.376 

165 

3714 

.404 

181.9 

1.07 

•  37  6 

162 

3300 

.396 

162.3 

1*04 

.376 

iSn 

3488 

•  4HC, 

181.9 

1.06 

•  _7:> 

167 

33oo 

.402 

lb0.9 

1.09 

.376 

163 

3270 

.40? 

180.4 

1.02 

.276 

160 

3h34 

•  406 

181.3 

i»  02 

•  vt*6 

159 

4469 

.400 

183. 0 

.89 

.377 

161 

3826 

.398 

181.8 

1.02 

.377, 

_  163 

. 3396 

•  405 

181,9 

.1*09  _ 

•  3/7 

151 

5620 

.388 

181.5 

1.06 

.2/.-< 

IbJ 

54o9 

.395 

l£i.6 

1.C1 

’.53 

3248 

.402 

180.4 

1,1/.  . 

.378 

135 

1116 

.414 

163.9 

1.38 

.376 

161 

3681 

.400 

182.0 

.98 

.379 

162 

3531 

.402 

181,0 

•  93  _ 

.279 

164 

3344 

.400 

181.1 

1.02 

£-16 
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C.9U1  Sf. 

AIRSPEED 

GUIDE 

~  «379._ 

...  153  . 

.379 

163 

a  5  •.  0 

162 

.230 

161 

•  2Hp 

146 

.330 

141 

. .  *3^0. 

HC. 

a  3 ‘ill 

Hi 

-3:i0 

H2 

.3**1 

-  1<>0 

•  3*1 

160 

.36] 

H2 

.361  . 

-  -  159  . 

.3  1 

144 

•  3'ii 

1  *6 

.  >231 

.  144. 

.361 

162 

.321 

166 

-  *3 72. 

HI... 

.502 

Ho 

.352 

145 

.362 

■  165 

.262 

168 

•  3B2 

163 

.  .333.. 

-  Ho 

.2  S3 

168 

•  3*3 

162 

.256 

HI  .. 

.  3*4 

HO 

.235 

158 

-325.. 

H5 

.2  -56 

3  63 

.n? 

Hi 

.337 

165 

.  397 

’44 

.338 

H3 

.35:? 

HO  ..  _ 

139 

.  .;■  s') 

362 

•  339 

Ho 

.390 

HI 

•  39} 

159 

.392_ 

- 146  . 

.39? 

Ho 

•  3>2 

3  56 

.594 

164  .  . 

.394 

166 

.394 

156 

.  394 

H3  . 

.395  ~ 

HS 

PRESSURE 

altitude 

-  -.  .5364  _ 

34  72 
3355 

-  52/5  .. 

1044 
1010 

....  3370  __ 
54*3 
33a9 
3671 
-3365 
42B4 

-  6353  _ 
1314 

-  W5- 
1043  . 

3339 
3365 
6395  . 

6332 
1046 
4072 
2299 
62/2 

-3504  ... 
4041 
3604 
33o5 
6403 
6171 

-■  4190  .  _. 
3779 
6367 

-  4U7  . 

1049 
3671 

-  3266  . 
1234 
3350 
67/1 
6531 
3301 

...  1094  .. 
923 
3173 
33  75 
4193 
3456 
,  3494 
4695 


70KQUE 

ROTOR 

*2  "* 

RPp 

._  .396 

-  182.0 

-1. 03.  _ 

.404 

Hl.l 

1.05 

.400 

181.1 

.89 

-  .397 

132.6 

-  1.05  _ 

.490 

179.8 

1.26 

.457 

199.5 

1.29 

—  .397 

.  182.0 

—1.03— 

.394 

H2.2 

.98 

•  403 

Hl.l 

1.02 

.397 

182.0. 

1.03 

<406 

180.7 

.89 

.397 

182.4 

1*04 

..  .394 

182.0 

1.0 1  — 

•  393 

184.6 

1.25 

•  430 

201.8 

1.23 

•  4o8 

199.8 

- 1.23  .. 

-401 

181.4 

1.03 

•  403 

181.1 

.93 

•  396 

182.3. 

-  »95_ 

•  402 

182.2 

1.01 

.489 

200.4 

1.28 

.402 

18.  7 

•  96 _ 

.396 

181.7 

.87 

.404 

182. S 

1.00 

-.4  iO  . 

182.4.. 

-1.00- 

•411 

182.8 

1.00 

.405 

181.9 

.99 

•  405 

181.1 

1.05  . 

.403 

182.  v 

1.05 

.39* 

182.8 

.97 

.397 

182.2 

1.00_. 

•  402 

102.1 

1.06 

.397 

181.9 

1*01 

•  29fl 

182.1 

1.00 

.487 

199.7 

1.30 

.400 

181.8 

.96 

•  405 

Ho.O 

1.09  _ 

•391 

183.9 

l.?5 

.400 

182.0 

.77 

.392 

182.3, 

1*04 

.401 

182.9 

1.03 

•  404 

Hl.l 

1.26 

.489 

199.8  . 

1  *24 

.434 

201.9 

1*25 

.403 

181.3 

.87 

.400 

180.7 

1.00  _ 

.398 

182.5 

1.00 

•  404 

181.9 

1.04 

.394' 

181.3  . 

•  94.. 

•  400 

182.7 

1.00 
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lCRUISE“ 

AIRSPEED 

PRESSURE 

TORQUE 

ROTOK 

‘  N2 

GUIOE 

altitude 

RPH 

.97 

.395 

162 _ 

*177  _ 

...  «*05 _ 

182. 7__ 

'  .39S 

162 

5426 

.401 

182.* 

1.02* 

.396 

161 

4214 

.40? 

182.3 

.69 

•  396 

164  _ 

6259 

.395 

182.1 

.98  _ 

.396 

166 

3466 

.402 

182.1 

1.02 

.396 

164 

5506 

.388 

IB!. 9 

,95 

.396 

16? 

3306 

_ .402 

181.0 

.86 

""  .397' 

162 

" 35*1 ~ 

.408 

180.6 

1.05 

,397 

lo5 

33/5 

.404 

181.* 

.98 

v  «397 

160 

3462 

.394 

181.5 

1..00  _ 

",39fi 

1S7 

-33b0 

*405 

180W 

".92 

.398 

1*5 

1034 

.477 

200.3  ■ 

1.24 

.393 

159 

54*9 

.397 

182.5 

.96 

r  "  .398 

165 

5403 

.399 

lb?.0 

.94 

» 398 

161 

•34  9 

.404 

132.1 

1.05 

.::•>» 

160 

3307 

.400 

*30.9 

1.09  __ 

.393 

132 

764 

.463 

198. 0 

1.44 

.399 

158 

3149 

.405 

181.9 

1.13 

.399 

149 _ 

1066 

.490 

200-1 

1.2*  „ 

”  .3.9 

1 65 

3416 

,401 

181.1 

1.05 

.400 

161 

3362 

.397 

181.4 

1.00 

.400 

161 

3338 

.401 

181.9 

1.0* 

.401 

153 

3515 

.402 

181.7 

1.01 

.401 

159 

5435 

.395 

181.6 

1.01 

.401  _ 

..l6*  .  . 

3354 

.401 

181.4 

1.0* 

.'-0! 

150 

1 02o 

19V. 5 

1.23 

,4v3 

166 

23*9 

.395 

180.8 

1.10 

1*3 

1304 

.39o 

185.0 

1.15 

.<♦05 

1*5 

1028 

.476 

199.4 

1.29 

.405 

160 

3326 

.403 

1B1.6 

1.01 

.4  0.,. 

0 

2089 

•357 

191.4 

l.*7 

.  4  (-6 

loo 

3263 

.403 

180.9 

1.06 

,406 

161 

34*5 

.406 

180.« 

.94 

.407 

14A 

943 

.457 

t93.9 

l.?4 

.409 

133 

1116 

.414 

163.9 

1.44 

.410 

163 

37o3 

.398 

182.5 

.95 

.41? 

163 

5?5H 

•  399 

182.  * 

1.01  _ 

.41? 

152 

5^’2 

•  2’-*3 

181.8 

1.07 

.41? 

161 

3367 

.400 

13-;./ 

1.04 

.-'•13 

152 

5270 

.396 

IS?.  1 

1.03 

«4  13 

153 

*97  0 

.394 

182.2 

1.11 

.413 

163 

3762 

.*00 

181.9 

1.08 

.414 

...  .  161  ... 

3456  . 

.399 

181.7 

1.C2  .. 

.414 

16  J 

3957 

.400 

19?. 2 

.94 

154 

5447 

.39? 

131.8 

1.05 

.414 

1M 

5304 

.395 

132.1 

1.02 

.4  .5 

1** 

1028 

.488 

200.1 

1.35 

.415 

165 

5263 

.404 

182. S 

1.00 

..  .410 

159 

5421 

.393 

182.2 

l.C-C  . 

.  •; !  6 

161 

5537 

.40? 

162.6 

1.07 
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i 


? 

; 

CRUISE 

A1HSPEE0 

PRESSURE 

TORQUE 

ROTOR 

NZ 

; 

; 

GUIDE 

ALTITUDE 

RPM 

i 

= 

_ .418 _ 

_ 159 _ 

3875 

_ >395 _ 

1*1. 5_ 

_ *95 _ 

N 

P 

!  .418 

164 

3355 

.400 

181.7 

.93 

i 

> 

r 

•419 

160 

3263 

.403 

161,1 

1.69 

1 

:._..-20  ... 

....  164  . 

_  .  4028 

...  .402-. 

.132.3 

-1.02. _ 

* 

A 

.420 

160 

5440 

.393 

182.5 

1.04 

\ 

; 

.421 

166 

4699 

.398 

182.1 

.97 

* 

£ 

r — .421 - 

_ 15’ _ 

_ 5 1)22.. 

_ .391 ._ 

-181»5_ 

-1.01 _ 

: 

.421 

156 

61u6 

.393 

182.3 

1.00 

E  '  .  *  ■ 

1  .422 

164 

3344 

.399 

181.5 

1.05 

' 

£ 

_ _ .422_ 

...155  . 

.  3360  . 

.  .  .404. 

180.4 

.4.05 _ 

f 

.422 

161 

■3355 

.400 

iei;9 

1.10 

[ 

.425 

161 

5262 

.396 

182.0 

.96 

__  .426 

_ 165 _ 

..  3361 

- .398  . 

.180,5. 

.  .97— 

; 

i 

.  .•»<;< 3 

169 

2220 

.400 

181.6 

1.00 

154 

b2J4- 

.390 

182.3 

.93 

: 

_ _ »*;26  .. 

..  159  .. 

4751 

.  .  .401 

181.6 

.1.06 _ 

: 

.427 

162 

3552 

.404 

182.1 

1.03 

1 

.428 

133 

1116 

.414 

183.9 

1.45 

.42<J_ 

...  149  .. 

...  10-3 

.489 

200. 1_ 

1.22 _ 

' 

-•♦2V 

1 59 

58/0 

.397 

182.6 

.93 

.-'jo 

144 

870 

.467 

198.7 

1.24 

■ 

.4 JO  - 

...  162  - 

-  3461 

..  -.404 

180.9 

.  .93.. 

.430 

16S 

4526 

.405 

182.0 

1.12 

..432 

149 

861 

.471 

198.4 

1.32 

t 

_ .432_ 

- 151  _ 

- 5172 

- .400  - 

1B2.0. 

-1.00  _ 

r 

.-.-'2 

160 

5^89 

.396 

181.9 

.94 

r 

,433 

165 

2->0l 

.397 

131.2 

.97 

»4J4 

160 

3430 

-  .396 

180.7 

l.Od  . 

r 

•  435 

159 

3521 

.404 

181.6 

1.08 

: 

.435 

162 

3661 

.392 

181. b 

1*07 

t 

r—  «'•  29  . 

-  153.  _ 

.  .  5421 

.396 

181.9. 

1.02— 

160 

334  0 

.402 

179, b 

.97 

160 

-256 

.397 

181.6 

.97 

-  .  4 

1-9 

9  72 

•  430 

200-1 

1*29  . 

£ 

.446 

158 

344.1 

.402 

180.4 

1. 12 

3 

£ 

,448 

167 

337c 

.399 

180.8 

1.06 

r 

r 

7.  .,453.. 

155  .  . 

.  3253 

-.40? 

Ho. 6 

-1.10  — 

] 

j 

%  **5b 

1=9 

53  =  6 

.40? 

nr.- 

1.02 

* 

•  45r» 

1=0 

951 

.477 

200.6 

1.24 

i 

. ..  .457.  . 

-  160  . 

3696 

.404 

182.2 

1.00 

\ 

i 

.457 

5b 

1831 

.282 

191.3 

1.31 

.460 

159 

5611 

.389 

182.0 

1.00 

.  »A61 _ 

166 

4717 

..  .  .401 

182.5 

.99  - 

\ 

.461 

161 

3542 

,402 

180.8 

1.09 

i 

■ 

•  431 

163 

3300 

.404 

181.2 

1.10 

t 

_  .462  . 

.  .  154  . 

5149 

.  .394 

181.3 

.91.. 

'  \ 

; 

.467 

160 

3413 

.402 

181.4 

1.09 

'i 

.467 

158 

31  to 

.401 

180.3 

1.00 

\  • 

...  .468.. 

..  160  . 

.  3283 

.406 

182.0 

1.1*  _ 

•  v-69 

149 

868 

.471 

19o.4 

1.28 

1 
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CRUISE 

'  A1KSPEE0 

PRESSURE 

TORQUE 

‘  ROTOK 

NZ" 

GUIDE 

altituoe 

RPM 

*471 

1*9 

5356 

.395 

182.2 

1.16 

»*7d 

1*4 

0 

.39* 

190.1 

1.51 

«  4 CO 

161 

3**1 

.399 

181.3 

.95 

.499 

160 

3*67 

.401 

181.2 

1.05 

.499 

lSb 

5*32 

.39* 

182.2 

1.09 

.301 

14* 

0 

.391 

190.4 

1.40 

,  .512 

LI 

310 

.*10 

194,2 

1.29 

.313 

153 

609* 

.390 

182.3 

1.25 

•  514 

153 

6092 

.392 

182.4 

1.27 

.£14 

.  162  . 

3*93 

•  404 

181.6 

1-12_ 

.£35 

160 

3206 

..*03 

180.7 

1.24 

.537 

63 

331 

.377 

195.2 

1.42 

.541 

150 

6213 

•  39n 

18?.  C 

1.09 

.552 

160 

3360 

.396 

181.0 

1.04 

•  £.'  4 

lt>2 

*532 

.*07 

185.6 

1.15 

.377 

.  .  156 

339? 

.399 

18ft. 2 

1.16 

.637 

91 

250 

.*80 

191.4 

1.2* 

.673 

99 

239 

.*65 

192.1 

1.06 

.67* 

J60  _  _ 

5372 

•  396 

181.9 

1.06 

.7-5 

2  c  7 

.*61 

190.2 

1.14 

.7  ,S 

162 

3195 

.403 

130.7 

1.3o 

.:C3 

159 

3392 

.40* 

180.3 

1.10 

»«*-2 

9> 

258 

.476 

190.7 

1 .23 

.93? 

153 

5512 

.393 

181.5 

1.05 

.996 

_ 134... 

.1116  _ 

_ .414 

1.60__ 

•- 

-  -  - 

- 

— 

- 

— 

-  - 

.. 

-  • 

- 

-  -  - 
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'CRUISE 

AlHSPEEO 

PHESSURE 

TORQUE 

‘  ROTOR 

MZ~ 

G'JIOE 

altitude 

rpm’ 

_ .471 

149 

5356 

_  .395 

182.2 

1.16 

*■>78 

144  ‘ 

0 

.394 

190.1 

1.51 

.4=6 

161 

3441 

.399 

181.3 

.95 

L  .  .499 

160 

3467 

.401 

181.2 

1.05 

.499 

158 

5432 

.394 

182.2 

1.09 

.301 

144 

0 

.391 

190.4 

1.40 

.512 

61 

310 

.410 

194,2 

1.29 

.313 

153 

6094 

.390 

182.3 

1.25 

.314 
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